Captopril inhibits ouabain-sensitive Na+/K+-ATPase.
Captopril has been reported to inhibit ouabain-sensitive Na+/K+-ATPase activity in erythrocyte membrane fragments. We investigated the effect of captopril on two physiological measures of Na+/K+ pump activity: 22Na+ efflux from human erythrocytes and K+-induced relaxation of rat tail artery segments. Captopril inhibited 22Na+ efflux from erythrocytes in a concentration-dependent fashion, with 50% inhibition of total 22Na+ efflux at a concentration of 4.8 X 10(-3) M. The inhibition produced by captopril (5 X 10(-3) M) and ouabain (10(-4) M) was not greater than that produced by ouabain alone (65.3 vs. 66.9%, respectively), and captopril inhibited 50% of ouabain-sensitive 22Na+ efflux at a concentration of 2.0 X 10(-3) M. Inhibition by captopril of ouabain-sensitive 22Na efflux was not explained by changes in intracellular sodium concentration, inhibition of angiotensin-converting enzyme or a sulfhydryl effect. Utilizing rat tail arteries pre-contracted with norepinephrine (NE) or serotonin (5HT) in K+-free solutions, we demonstrated dose-related inhibition of K+-induced relaxation by captopril (10(-6) to 10(-4) M). Concentrations above 10(-4) M did not significantly inhibit K+-induced relaxation but did decrease contractile responses to NE, although not to 5HT. Inhibition of K+-induced relaxation by captopril was not affected by saralasin, teprotide or indomethacin. We conclude that captopril can inhibit membrane Na+/K+-ATPase in intact red blood cells and vascular smooth muscle cells. The mechanism of pump suppression is uncertain, but inhibition of ATPase should be considered when high concentrations of captopril are employed in physiological studies.